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Examples of metabolites in hairy root cultures. 

Genus 

Metabolite 

Function 

Artemisia 

Artemisinin 

Anti-malarial 

Atropa 

Tropane alkanoids 

Anticholinergic 

Beta 

Betalains 

Coloring agent 

Brugmansia 

Tropane alkanoids 

Anticholinergic 

Catharanthus 

Indole alkanoids 

Anti-hypersensitive 

Coleus 

Foreskolin 

Anti-hypersensitive 

Datura 

Tropane alkanoids 

Anticholinergic 

Glycyrrhiza 

Isoprenylated flavanoids, polysaccharides 

Anti-microbial, antioxidant, immunomodulatory 

Henna 

Lawsone 

Coloring agent 

Hyoscamus 

Tropane alkanoids 

Anticholinergic 

Lithospermum 

Benzoquinones 

Coloring agents 

Panax 

Polyacetylene analogs 

Unknown 

Paulownia 

Verbascoside 

Antibacterial, antiviral 

Pimpineila 

Essential oils 

Flavorings, perfumes 

Scutellaria 

Flavonoids 

Antibacterial antioxidant 

Solanum 

Solasodine 

Steroidal drug, precursor 

Trachelium 

Polyacetylenes 

Unknown 

Trichosanthes 

Ribosome inactivating protein 

Antiviral, antifungal 

Valeriana 

Valepotriates 

Sedative and tranquilizing activities 
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Voacanga africana 
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Two New Indole Alkaloids from Tabemaemontana hystrix Steud. 
(Apocynaceae) 
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Figure. Alkaloids isolated from Tabemaemontana hystrix 






coronaridine (3) 

coronaridine hydroxyindolenine (4) 
5-oxocoronaridine (5) 

3-oxocoronaridine hydroxyindolenine (6 

3-oxocoronaridine (7) 

vobasine (8) 

ibogamine (9) 

olivacine (10) 
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G£NMAL COUNSEt Of THE DEPARTMENT Of DEFENSE 

WASHINGTON, O.C 20J0I 

September 20, 1977 


MEMORANDUM FOR THE SECRETARY OF DEFENSE 

SUBJECT: Experimentation Programs Conducted by the 

Department of Defense That Had CIA Sponsor¬ 
ship or Participation and That Involved the 
Administration to Human Subjects of Drugs 
Intended for Mind-control or Behavior- 
modification Purposes 

B. Programs identified 

(1) Synthesis of analogs of certain central 
nervous system stimulants 

This project began in 1971 and was terminated in January, 
1973. It was performed by a contractor located in MassachusettE 
The involvement of the Navy was only as a conduit for funds 
between the contractor and the Central Intelligence Agency. 

Some of the funding documents identify this project as a part 
of project OFTEN. 

In December, 1970, the contractor contacted the Central 
Intelligence Agency project officer directly and suggested 
research work on two types of drugs: analogs of DOPA and 
dopamine and analogs of picrotoxin. After the work was 
undertaken, the contractor added a third aspect, the study of 
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analogs of the hallucinogen ibogalne. In March, 1972, the 
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(b) Me(Bn)NH, K 2 C0 3 , acetone, 36 h reflux, 56%; (c) LiCl. DMSO/ 
DMF. 190 °C, 6 h, 97%; (d) LAH, ether, 98%; (e) (COCl) 2 , DMSO, 
-78 °C, then Et 3 N, -78 °C, 10 h, 92%; (f) ethylene glycol, TMSC1, 
CH 2 C1 2 , 72 h reflux. 90%: (g) disiamylborane, THF, -10 °C, 3 h, 
then H 2 0 2 , NaOH, 95%; (h) H 2 , Pd/C, HOAc, 79%; (i) BOC 2 O f 
CH 2 C1 2 , 99%; 0) (COCl) 2 , DMSO, then Et 3 N, 92%; (k) 135 °C, neat. 
30 min. 93%. 


Kuehne et al. 


Scheme 4 a 



a Reagents and conditions: (a) Os 04 (cat.), NaI 04 , room temp, 
24 h (90%); (b) neat. 130 °C, 1 h (76%); (c) NaBFh, HOAc, 90 °C, 
20 min (63%); (d) 10% Pd/C. H 2 , HOAc (95%); (e) 10% HC1/CH 3 CN, 
room temp, 45 min (94%); (f) toluene, reflux 24 h (64%). 


isoquinuclidine core of 18-MC (3) is essential for its 
biological activity or if a [2.2.1] bridged compound 36 

































Coupling 



o 


Cleavage 


®Wr 


NH 


2 


Rt Q 


H 2 N X JI 

r 


N1H2 


o 


R; 


Or further coupling/ 
dcprotection cycles 


!pr 


Dc protection 


Dc protection 



Algertza 

























































































— 






















Pol 

I 

O 



CHO 

/ nh 2 

N 

R 1 


Fmoc-AA-OH 
EEDQ, DCM 
rt, 24 h 


60 




10% TFA/DCM 
rt, 1 h 



R 1 : Me, Bn, 4-CI-Bn, 4-MeO-Bn 
R 2 : H, Me, /'-Bu, Bn, 4-HO-Bn 
R 3 : Me, Bn, CH 2 COOEt 
Yield: 12-21% 


Scheme 11 Solid-phase synthesis of indole-diazepine-fused heterocycles 




THF,-40*to0»C ,/ R ' Na0Me r " ° 

R then aq. NH 4 CI ^ H R u 
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Scheme 15 Solid-phase indole synthesis under Bartoli procedure 


R 1 H 
45 11-37% yield 
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